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Bristle for a Toothbrush, Particularly for an Electric Tooth- 
brush, and Method for its Manufacture 

This invention relates to a bristle for a toothbrush, 
particularly for an electric toothbrush, which is manufac- 
5 tared from a monofilament formed of plastic. The invention 
relates likewise to a method for manufacturing a bristle for 
a toothbrush, particularly for an electric toothbrush, in 
which a monofilament is manufactured from plastic. 

A bristle of said type and a method of said type are 
10 known from German Of f enlegungsschrif t DE 196 45 852 Al . This 
specification contains a description of a monofilament having 
a non-circular cross section. Subsequent to being extruded 
the monofilament is twisted about its longitudinal axis and 
fixed with the aid of chemical agents. This results in a 
15 three-dimensionally structured surface which produces a 
better cleaning effect, particularly when removing plaque. 

From German Of f enlegungsschrif t DE 196 40 853 Al there 
is known a bristle for a toothbrush, being comprised of plas- 
tic and having several interconnected filaments. Said fila- 
20 ments are wound or braided and joined together with the aid 
of chemical agents. At the free end of the bristle manufac- 
tured from these filaments a fanning effect is accomplished 
by subjecting the free end of the bristle to a mechanical 
processing operation, for example. 

25 It is also known to perform such fanning of the free end 

of a bristle in cases where a monofilament is involved. In 
this case it is necessary for the free end of the bristle to 
be processed by a cutting tool or the like. 
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It is an object of the present invention to provide a 
bristle manufactured from a monofilament, with the possibil- 
ity of fanning the free end of the bristle in simple manner. 

This object is accomplished by the invention with a 
5 bristle of the type initially referred to in that the bristle 
has at least two zones plus at least one point of preferred 
breaking in its cross section. Further, the object is accom- 
plished with a method of the type initially referred to in 
that the monofilament is manufactured in such a way that it 
10 has at least two zones plus at least one point of preferred 
breaking in its cross section. 

One or several points of preferred breaking are formed 
within the monofilament by the zones which according to the 
invention exist in the cross section of the monofilament and 

15 are filled preferably with plastic. These points of pre- 
ferred breaking are approximately located where the at least 
two zones adjoin one another. A bristle manufactured from 
such a monofilament no longer requires the use of elaborate 
cutting tools or the like for it to be fanned at its free 

20 end. Instead it suffices for the free end of the bristle to 
be mechanically processed. Such mechanical processing can be 
performed, for example, by upsetting, knocking, rounding, 
cutting, grinding, polishing or beating the free end of the 
bristle. As a result of this mechanical processing of the 

25 free end of the bristle, the different zones present in cross 
section will break at the described points of preferred 
breaking. Hence there will result at the free end of the 
bristle at least two sub-filaments corresponding to the at 
least two zones of the original monofilament. If the origi- 

30 nal monofilament has a multiplicity of zones in cross sec- 
tion, the mechanical processing of the free end of the 
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bristle will result in a multiplicity of sub- filaments corre- 
sponding to said zones, which is equivalent to fanning the 
free end of the bristle. At the same time it is advanta- 
geously possible to fill the two zones with plastic. The 
5 thickness of the bristles may lie between 0. 1 mm and 0.25 mm, 
preferably between 0.15 mm and 0.18 mm. The cross section of 
the bristle may take on essentially the form of a three- or 
multiple-leaf clover or a three- or multiple-point star. The 
circumferential surface of the monofilament may advanta- 
10 geously have a helical structure. 

An essential point is that the free end of the bristle 
no longer needs to be processed with elaborate cutting tools 
or the like. Instead it suffices for the free end of the 
bristle to be mechanically processed in order to effect fan- 

15 ning of the free end. This fanning contributes to enhancing 
the cleaning effect, particularly when the bristle is used in 
interproximal areas, in addition to improving the surface 
polishing effect in combination with abrasives contained in 
the dentifrice. In particular it is possible for the me- 

20 chanical processing for the fanning to be performed by the 
process required in any case to round the free ends of the 
bristles, thus eliminating the need for an additional 
processing step such as cutting the bristles. 

Using the monofilament also means that it is not neces- 
25 sary to manufacture the bristle from several filaments by 
winding or braiding in order, by means of mechanical process- 
ing, to split open the free end of the resulting bristle. 
The sometimes great effort required to manufacture a bristle 
from several filaments is thus eliminated, without resulting 
30 in an elaborate separate additional processing step for fan- 
ning the free end of the bristle. 
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All in all the invention thus enables a bristle to be 
manufactured from a monofilament in simple manner, making 
fanning of the free end of the bristle possible in simple 
manner . 

In a preferred embodiment of the invention the zones are 
manufactured from various plastics and/or a plastic and a 
cavity. This is achieved by fabricating the zones from the 
various plastics and with cavities or hollow channels during 
the extrusion of the monofilament. 

Similarly it is possible for the zones to be manufac- 
tured from various filler materials and/or various colors. 

In the previously described first embodiment the points 
of preferred breaking occur in the transition regions or in- 
terfaces between the zones, the various plastics or cavities, 
or between the various filler materials and/or the various 
colors. It is thus possible - as described - to fan the free 
end of the bristle without major effort. By using various 
plastics it is also possible to invest the monofilament with 
specific characteristics. Hence it is not only possible to 
achieve a better cleaning effect with the free end of the 
bristle by fanning said free end but also to invest the 
bristle with specific characteristics by using various 
plastics . 

In an advantageous embodiment of the invention the zones 
are manufactured by dividing and subsequently rejoining the 



mass 



flow during extrusion of the monofilament. This is 
achieved by first dividing the mass flow during extrusion of 
the monofilament into several strands and then bringing these 
strands together again in a joint strand. In this case the 
zones may be comprised of the same plastic, the point of 
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preferred breaking being formed at the interface of the 
zones. As the result of dividing and subsequently rejoining 
the mass flow, an intimate bond is prevented from occurring 
between the plastic of the various strands in those transi- 
tion regions where the individual strands are brought back 
together again. This may be effected by making a general ad- 
justment to the temperature control of the plastic or the ex- 
trusion die. These transition regions represent points of 
preferred breaking which - as previously explained - may be 
transformed into a fanned arrangement by simple mechanical 
processing. With this second embodiment it is thus possible 
by dividing and re-joining the plastic flow to fan the 
bristle developing from the monofilament with little effort. 

In a particularly advantageous implementation of the em- 
bodiments of the invention, the free end of the bristle is 
split open by rounding the free end of the bristle. Hence 
there is no need of a special additional manufacturing step 
for fanning the free end of the bristle. Instead the fanning 
or splitting open of the free end of the bristle occurs dur- 
ing the rounding of this end, which is a manufacturing step 
that is performed in any case. Instead of what are essen- 
tially two manufacturing steps, namely the rounding of the 
ends and a separate splitting operation, the invention thus 
eliminates the second manufacturing step. 

In a further advantageous embodiment of the invention 
the monofilament is drawn for twisting either from a rotating 
central reel or from a stationary central reel by means of a 
rotating nozzle. With the second alternative in particular 
it is possible to achieve a particularly high speed for draw- 
ing the monofilament from the reel. Hence the method for 
manufacturing the monofilament is further accelerated. 
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Further features, application possibilities and advan- 
tages of the present invention will become apparent from the 
subsequent description of embodiments of the invention illus- 
trated in the Figures of the accompanying drawings. It will 
5 be understood that any features described or represented by 
illustration, whether used singularly or in any combination, 
form the subject-matter of the present invention, irrespec- 
tive of their summary in the claims or their back reference 
and irrespective of their wording and representation in the 
10 description and the drawings, respectively. In the drawings, 

FIG. la is a schematic view, in cross section, of a 
monofilament illustrating a first embodiment, comprising two 
or more pairs of plastic materials, one zone being essen- 
tially star-shaped while the other zones are shaped in an 
15 essentially segmental or sectoral configuration; 

FIG. lb is a schematic view, in cross section, of a 
monofilament illustrating a second embodiment, having zones 
shaped in a segmental or sectoral configuration; 

FIG. 2a shows schematic longitudinal sectional views of 
20 an embodiment of an extrusion die used for manufacturing a 
monofilament ; 

FIG. 2b shows schematically cross sectional views of the 
monofilament as it passes through the extrusion die of FIG. 
2a; 

25 FIG. 3a is a schematic cross sectional view of an em- 

bodiment of a monofilament having a non-circular cross 
section and a cavity or a further plastic in longitudinal 
direction; 



- 7 - 



PCT/EP99/04577 
06304 



FIG. 3b is a schematic cross sectional view of an em- 
bodiment of a monofilament having a non-circular cross 
section, a cavity or a further plastic, and points of pre- 
ferred breaking in longitudinal direction; 

FIG. 3c is a schematic cross sectional view of an em- 
bodiment of a monofilament having a non-circular cross 
section and several cavities or a further plastic in longitu- 
dinal direction; and 

FIG. 4 is a schematic side view of a reel from which a 
monofilament is drawn. 

FIG. la shows the first embodiment of a monofilament I 
in a cross sectional view. The monofilament I has several 
zones 2, 3 and 4, of which at least zone 4 on the one hand 
and zones 2, 3 on the other hand are manufactured from plas- 
tics with different properties. In addition, it is also 
possible, of course, to arrange different plastics in the 
zones 2, 3, which may also have differences to the plastic in 
zone 4. The zones 2, 3 are separated from each other by the 
zone 4, with the possibility for the plastic in zones 2, 3 to 
have different filler materials or colors. The zone 4 may be 
constructed of bars arranged in star shape and essentially 
positioned in point symmetry and/or mirror symmetry with the 
central longitudinal axis of the monofilament 1. The zones 
2, 3 are constructed in segment or sector form between the 
bars of zone 4 arranged in star shape. In this embodiment 
there are a total of eight zones 2, 3, but it will be under- 
stood, of course, that any number of zones 2, 3 and 4 may be 
selected . 

The monofilament 5 seen in the cross sectional view 
shown in FIG. lb has successive zones 6, 7, each of which is 
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constructed in segment form. The zones 6 of the monofilament 
5 are filled with a first plastic, for example, while the 
zones 7 are filled with the second of the two different plas- 
tics. It is also possible, however, for all zones 6, 7 to be 

5 formed by one and the same plastic, in which case a not too 
intimate bond at the interfaces of the adjoining zones 6, 7 
is assured by suitable process control of the extrusion 
operation, which involves temporarily dividing the extrusion 
material during extrusion into several strands corresponding 

10 to the zones 6, 7 which are then brought back together again. 

The zones 6, 7 of the monofilament 5 form so-called 
points of preferred breaking in their adjoining transition 
regions 8. These points of preferred breaking will be ex- 
plained in greater detail with reference to FIG. 4. 

15 Polyamide or polyester are preferably used for the two 

described plastics. Combinations of PA 6.12 and polyester or 
PA 6.12 and PA 6 or PA 6.12 and polyester in particular have 
proven to be advantageous. 

FIG. 2a shows an extrusion die 11 for manufacturing a 
20 monofilament. The plastic for manufacturing the monofilament 
is fed as a mass flow in the direction of the arrow 12 
through the three successive parts 11', 11'', 11''' of the 
extrusion die 11. 

In part 11'' of the extrusion die 11 the mass flow of 
25 plastic is divided into three strands. Afterwards these 
strands are brought together into a joint strand again in 
part 11''' of the extrusion die 11. The monofilament finally 
leaves the extrusion die 11 in the form of this last men- 
tioned joint strand. 
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FIG. 2b shows the area of cross section of the mass 
flow, that is, of the resulting strands of the manufactured 
monofilament as found at the respective parts 11', 11'', 
11'-' of the extrusion die 11. In part 11' of the extrusion 

5 die 11 the monofilament still exists as a uniform mass flow 
13 with a uniform area of cross section. Dividing the mass 
flow inside part 11'' of the extrusion die 11 results in 
accordance with FIG. 2b in three independent strands 14. 
After these strands 14 are brought together again in part 

10 11''' of the extrusion die 11 these formerly independent 
strands again form one common strand 15 as shown in FIG. 2b. 
This strand 15 is the monofilament as it eventually exits the 
extrusion die 11. 

Dividing the mass flow 13 into the individual strands 14 
15 and bringing these independent strands 14 back together again 
in the common strand 15 produces zones referred to as points 
of preferred breaking in the transition regions 16 in which 
the formerly independent strands 14 adjoin each other, form- 
ing the common strand 15. Three zones 17 are separated from 
20 each other by these transition regions 16 over the cross sec- 
tion of the common strand 15. 

The points of preferred breaking will be considered in 
greater detail with reference to FIG. 4. 

Polyester or polyamide, for example, are used as plastic 
25 for the mass flow 13 of the monofilament. Dividing the mass 
flow 13 into the individual strands 14 and hence into the 
zones 17 of the common strand 15 is performed in such a way 
that the zones 17 occupy approximately equal fractions of the 
overall cross sectional area of the common strand 15. 
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Further cross sections of monofilaments made of plastic 
are shown in FIGS. 3a, 3b and 3c. All the illustrated 
monofilaments have a non-circular cross section. The 
monofilaments have an essentially star-shaped cross section 
5 with three or four points. 

In FIGS. 3a and 3b the inside of the illustrated 
monofilaments 31, 32 is equipped in each instance with a re- 
spective cavity 33 extending in the longitudinal direction of 
the monofilaments 31, 32. The cavity 33 has a cross sec- 

10 tional form that is essentially like the corresponding 
monofilament 31, 32. In FIG. 3c the inside of the monofila- 
ments 31, 32 is equipped in each case with several cavities 
34 extending in longitudinal direction. The cross sectional 
form of these several cavities 34 does not correlate to the 

15 cross-sectional form of the corresponding monofilament 31, 
32. It is also possible, however, for the cavities 33 to be 
filled with a further plastic so that points of preferred 
breaking are produced by the phase boundaries of contiguous 
zones and suitable constrictions or tapers in one of the 

20 zones. 

In FIG. 3b the illustrated monofilaments 31, 32 are 
equipped with points of preferred breaking 35 extending in 
longitudinal direction. The points of preferred breaking 35 
are produced by notching from the outside the wall lying be- 
25 tween the outside and the cavity 33 which forms the respec- 
tive monofilament 31, 32. Hence the thickness of the wall is 
reduced at this point, causing the monofilament 31, 32 to 
break more easily at this point. 

The described point of preferred breaking 35 will be 
30 considered in greater detail with reference to FIG. 4. 
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As was previously explained, it is possible to manufac- 
ture a monofilament 5 having several zones 6, 7 in its cross 
section which are filled with various plastics. As was also 
explained, an extrusion die 11 can be used for manufacturing 
5 a monofilament 15 comprised of a single plastic but likewise 
displaying several zones 17 in its cross section. 

As was described with reference to FIGS. 3a, 3b, 3c, 
there are further monofilaments 31, 32 equipped with one or 
more cavities 33, 34 which can be filled with a further 
10 plastic. 

After being manufactured these monofilaments are wound 
on a reel. The further procedure for manufacturing bristles 
for a toothbrush from said monofilaments will now be de- 
scribed with reference to FIG. 4. 

15 A first possibility includes setting the reel 41 shown 

in FIG. 4 in rotation about its axis and drawing the 
monofilament 42 off the reel in the direction of the arrow 
43. 

In a second possibility the reel 41 is stationary and 
20 the monofilament 42 is unwound from the reel 41 with the aid 
of a rotating nozzle and drawn in the direction of the arrow 
43. 

In both possibilities the monofilament 42 is directed 
through a guide nozzle 44 and deflected by means of a deflec- 
25 tor reel 45. 

On account of the small radius 46 of the reel 41 it is 
possible for the monofilament 42 to be drawn at very high 
speed from the reel 41 in the direction of the arrow 43. 
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The rotary unwinding motion of the monofilament 42 from 
the reel 41 causes the monofilament 42 to be twisted about 
its longitudinal axis. Downstream from the deflector reel 45 
the monofilament 42 is exposed to chemical agents which fix 
5 the monofilament 42. The chemical agents result in particu- 
lar in the torsion of the monofilament 42 being fixed or 
frozen. 

After the monofilament 42 is fixed, it is cut and 
processed into individual bristles of approximately equal 
10 length. The bristles are then grouped in tufts and fixed to 
a bristle carrier, for example. 

In a further manufacturing step the free ends of the in- 
dividual bristles are rounded. For this purpose the free 
ends are subjected to a mechanical processing operation. It 
15 is possible, for example, for all the free ends of the 
bristles in a tuft of bristles to be rounded by processing 
with a grinding disk. This results in the free ends of the 
individual bristles no longer being pointed but round in con- 
struction . 

20 The mechanical processing of the free ends of the indi- 

vidual bristles in order to make the ends round also results, 
when using the described monofilaments, automatically in the 
fanning or splitting of the free ends of the individual 
bristles. As the result of the mechanical processing of the 

25 free ends of the bristles, which is necessary to round off 
the free ends, the free ends of the bristles break open at 
the points of preferred breaking of the monofilaments. This 
is equivalent to splitting or fanning the free ends of the 
bristles . 
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If a monofilament according to FIG. lb is used, the 
points of preferred breaking 8 of the monofilament 5 will 
break open at the free end of the bristle in question. Hence 
a total of eight individual sub-filaments are formed at the 
free end of the bristle. 

If a monofilament according to FIG. 2b is used, the 
three zones 17 of the common strand 15 will break open at the 
free end of the bristle. Hence three separate sub-filaments 
are formed at the free end of the bristle. 

If monofilaments according to FIGS. 3a, 3b, 3c are used, 
these monofilaments will break open in particular at the 
points of preferred breaking 35. Individual sub-filaments 
are thus formed at the free ends of the bristles. 

Hence the mechanical processing of the free ends of the 
bristles required for rounding said ends results simultane- 
ously in the splitting of the free ends of the bristles in 
their longitudinal direction. Depending on the type and in- 
tensity of mechanical processing applied to the free ends of 
the bristles it is possible to control the extent to which 
the bristles split in longitudinal direction. Splitting 
preferably extends over approximately 10% to approximately 
25% of the length of the bristle. 

The bristles and tufts of bristles manufactured by this 
method are used preferably in an electric toothbrush. They 
are intended for use in particular in a round headed tooth- 
brush, preferably within its inner field. 



